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&ftM?im 1 if fttt4MBISi: . Si? 1 #SlteiM*Ig 
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m^&ttMi- hw, i asMtt^iBisfc . 

mem 1 j*sitt$Hsie-c4 tfcj^s*#»tt»£ft 

•g.«mi46»4^ft^fflx^;^-jist lt, mm 
imsm ] m i «&tt#»ig. m i »«tti«!fi 

vm2imftttMxmzmztim$m 1 * £122 tie 

[im 5 1 mi jtsteasifi. s 1 tmmmx 
m2tmmmxmi5Xii : m2n%mmxm^ 

mmxmmmm-mtf , $ 1 msmsmxuxm 

[000 1] 
[0002] 

H4> tr^--)A^> (nh 4 + ) mmmzix 
fimx'tm ix&frziftiif*^ \ 
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[0003] x?y-;ur$y<oj!!yi:>j£i LTt2, St 

izmxm&im*m*mmtfm&ztix ^him 
vtx'te*ti$m{k<w$uz$mix\,*%\ l \ ttzw&mz 
i&wmtz^xiifSctomwKKimziix^*^. 

(38Sl«fl3J:&a) J4jtK*zk't'Ox^y-/P75 
10 fl^1-4«JJIi££«t*U: (HUTS - 2 1 4 4 4 5 

i t iz x 9 . *<rymmtm< %h t musm. 

-r&Mfete* h t*>t f ? itym&m femur iz 
izx^xftfm&i-iwmmmtLt: (mummm 
20 [0004] zti^mmAizx^xmzw^i 
ftmwMmzimztitzi><7)zm&mz*itzh<7>x\ 

<rWft&V%mi*Z lztmztii>cr>b H-Tlttr- 
^\ tthh. tYJi?ytj l 2&th*9;-)i>7$.y 

ismto***imi uzmxL, mitem*. mix 
mtmztam&tfo . im g /imgi:^sj;dtc^ 

9lzffi&ltz&. S4>fcHM3Hj, «itf»iWbic« 
Sr. jiiJHbkSI/t (*;Wt) = 2. 4b%& 

ytfsmifz (n 2 ) (H20) hK 
? ityzftmmk itzmmm&m&n 1 2t»&» 

(fifiJt) =100: 2i:^SJ:o^!lDLT, *iMtf 
h U ^A^tf^Jb ' tc J: 0 p H 7 IfTSUciffiB tfe 
ft, K^-r* s P . *<^,&t&tf-5 

ff 1 2 J OS^IfoIf 1 3 CH*Jfc+<0E'ffl*itf>SMc 

40 fR 1 (4, ®S:*T'#!KL. TtfojR'tiikfeJ: 
0 > K^flE 1 tf>+£>x*y-/l^7$ ( C 

o 2 ) , * (H20) , ry^-7 (nh 8 ) 

S4>Ki^)7y*x73WBftMlcJ:-3Tik«Wfc:W 
itftfy (NO3-) i:=5ri». i^iofctfofiWKIL*: 

ao4iwsa*tt. Hems i4t,z&frtixim#m ix 
wsfom&mfct&bbuz, %£.u.:mmi}. *<o- 
mzmmmn' bLxii^fmi3'\imim>ii% 
mmnbLxm^mx-rz. 
[ 0 0 0 5 ] si zmmtumz* m±®b ix 

50 xa-KttXsp. S-fflV\ x^y-;P7Sy§r^ 
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[0007] L*> Lfc#6, i^KSCfrffiK: ifitf MM 3 

aoiST-h k 7 is>n*Mftt mrt h z t i 
rt\ Z z TW«ttftft^) fctlcx^y— ;i/7*s t H 

ih— rs*y-/K ^v ; Jy. sttf-ynwj; 

y N - ho- l H t7V*-^au r -e«fl!!*^'iilS§ix-C 
v^v^^*^fc41Wt»j|fttft«*«BJffejfiU. Zti 

i j: a t, mm^wmwiMTx.? /-)ut $ 40 

a§ilT^^o* : '£7)ri:<4i^i«ia*4»tCODi: LT 

4 (t-n) imtA,t'm-i% 

^ztmiWlte. zzx\ ^Sttiry^-^Att 

mm (NH4-N) , rnmmm (no 2 -n) . w® 

tt^S (NOs-N) <r>&%X'bh. t%h*>. j»*«f 



®4*yi>£mmt ix$><m&+i z t c^ifcft, 
mmx-h"). zcr)m>z^z±&mftmzmcrz>& 

[0008] 

mza^x. &mfttmmt:iks8.-tzzk%<jif 
mzhh. 

[0009] 

«a-t6 1 c oDjst ^s^iMi^wfttarti***!^* 

*<a6ft*a^t*l:kfcfc:, Ccoii-&?S5r»mtt^fr 



(4 
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[0010] f$r;b%*»Pltt. x^y-;i^r 5>t5«t 
t^tK9^**#t*fMc««iffl*t6fc*J^r, Bute 

«tt4MJW*» 1 UBRttiMWISi: , ttKg 1 m&ft 

m i *F^tt#s?i*i t , Mies? 1 #att#Hier£ 1 

*S««HHtt«4ift i: S * 6 » 2 Jtfvtt^ 

8« ft 1 ff»f«MWIS, ft 2 «mtt#ft?Igfc i tfjj? 
2ffSitt^MWiS<o^«i<oa4|ft*t % vStt^tJ: 
Oft&Sii. IB2ff«ttiM»ISa«0fif8B<7)-»3&». ft 
1 «fttt4WBlgti J: /i fcttft 2 JiSlttJMBlgfc: 

mzh&mzm*v!mi3mt:mm-&i><7)x-*)h. 

[00 1 n 

x9ff m^m^immx'x. ? j ~>vt 5 y 30 

4*y*. mi<nm\wmx'W&%mm*Tm$ 
zztizx *)mthzttfx'%h<r)x\ m&m& 

[0012] ss^^Lr-^tf^iiftSr^uigjaa 
mztt ix-i&izmt v > 0 %fflz* -5 rwtt^ 



^200 1-58197 

6 

LTii, htht(0&MM%fr^MfmWkmizitKX 
hL<iiZtlbtVyi;y#ii&tm*.X'm 

*>, s-frT$y£mm±&\m%<'ftMi-&zttf 

[00 13] m&<oBmi 

mzm 1 * #Sg L=5r# t . *#DJ £ 3 <5> fc^ttWCiMH 

ixwmi, mmm^&Tt&ztm±-thti 
*>, fmmzjty&mmmzX'ix&m.mfc? 
i. zix&mtfmTiM *y£.im$i&w£.tm 

onZMMtlX. NaOHK-XRVHC \<-X<7) 
[00 14] (1) ftliimtt#ll?Ig 

4Lgrt-&ft i msmfiim 1 tw^r * . vy 

U^A^tfft^Jb lt'pHSr8. 0-9. 5U&L< 

as. 5-9. ofcrMfiL-cfia^-r*. «»»ic<ioaaB 
»iu yt lt«*+*>bod i o osastettiyt 2 

ymimm*y\i.. m^miiimmsmiM2ipt> 
mmtiimmdiz^ztih hv>*mmth z t vx- 

frxmi&}X'1bh. ^rfc, tfSffidtimilifmtt^ff 
2<?)^a?so-a5T'S) 0 . z.<r>m^? ;->it s 
-u^>mm^mnhttixx\^. zoixmum 
mmmixu. mm&ftTx-mmmmtorct) 
&wmmm<mmtz£ ^xw*a.wz$£tii*?y- 

uz. mim4*y*wm4*y&MMfrttiK.mjti 
xmmifx*?§m*fxm\,z%ML. KMtix&tLxwL 

1 )&t>' ( 2 ) t LTT 

[0015] 

[€1] 



(5) 

7 

NHiCHt CHiOH + 2NO," 

— Nt + 20H- +. H,0 * 2COi + NH, 

3NH,CH,CH,0H + I0NO," 

— ' 5N, + 10OH- + H.O + 6CO, + 2NHi 
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[00 1 6] fcfc. i^RKfcRL-catWit YvW 10 * Wcf V D ^SfOtffnJFJ b 2 T p H £ 7 . 0-8. 
tf80mg/\Umtt?lZtlz£^xmmi?>%W) 5.#2L<Ji7. 5-8. OfcHBLTfiifcLoo. 

*>^iaiiiBiLfcis». w&h&tvjitviiznthmxb ~>vr $ ym^wma^m u zt>tz&j&.itz7y* 

[0017] ( 2 ) SB1 tf$ttt»«I« *<0^£ft¥RJ55«<3)- ( 7 ) 

<kv y?» i m&wm i *^««, inf. t LtTie^-r. 
iam&t^BODiMa^fi»f^««»ffi!;a2: 20 too 1 si 
t r 1 ntsmftmm 2 fc*a>*i* . i ; -c* * t ft 2 ] 

NH,CH,CH,OH + 5/20, 

— » 2C0,+ 2H.0 + NH, (3) 

' (NH, + H,0 — » NH<* + 0H-) 

. NH«* + 3/20, — -> NO," + 2H* + H,0 {5J 

NO," + 1/20, — . NO," ( 6 , 

N,H< + 0, — N, + 2H.0 ^7) 

[ 0 0 1 9 ] =srt>. znmzmix, mmmRtsffi * [ 0 0 2 1 ] ( 4 ) s^ffsmanig 

ffl^Jt. *m%zn^<m£mi>tv7zs>iz£->x m&tih. zz\x'*wuti-hvvj>mco*mmb4X'p 

m%tlZ>Zb%<fflM%<>mZtl. tK7y>»tt . H£6. 5-8. 0, $ftl<l*7 . 0-7. 5 CMS 

[00 2 0] (3) m2M9MiftMXn 40 <H»B»ff"f*x^y-/l/TSy»WfflMljaiftK5 

3T'pH£8. 0-9. 5,#£L<J48. 5-9. 0 »§*l"CV^. RJS»7«, «Sl»tt4)-ttKS 5"rtr*) 
LT* ^y-/Ue«<0WWBi*aSJDLfi^-6i k ICJ: S»^£#«UR£i8»Lfc&tt!i]I*h k LT»»*fc 

mi immftwm 1 co^k muz. mmt^f^r tismmth. t^mitz^m^-^immmmn' 

x'fflMM<WEMz£ oT»4«tr<-i»H&t6x^y &t/n ' ' k L-c-eft-mm i !im&ttmm 1 &tfH2j« 

-;ur $ >mmffltoZftM?i bbuz. mm* * %m$m 3 immm^m&mn-mzm 

y*?mwM *y*&xix&m#A«?9m*fzwiZ'im ftzit&bb tt, »g»$itf3gn k i/csw\»a} 

L^^xg' ktrftaj-t*. ^50 ti>. m&mmmim%,mmsmx'*e< 



9 

zzx'(DMgmimtA,t'i o o%mftL%iitiii% 

t>%\,\ L#>U *?S-)U£m}}\ilfztfr&. x*y- 
>vr 5 >lzit<XftMZtilz < < y ? y-;i/f«§ffl 

»«<7)^(c^il^ L£*§£, ^ l ^1±^W»-Cii 

•5 , w&ny * y-;^ijffliMMacoJt$^ffiT^s ^ 

* . * vmimmum o . 8 k g / • d jjui^s 

HW^ffiiBEi £ff o £ b K i 0 . 33 2 itmtt#8l« 

xmtm 2 m.^mm^m ^ t < a -r t ic& o . y? 

& y ? y -;pf mmsm ( att^mttKTS) o . 
mi. ggwaBte t fc4&»reg$:w ) t mmx'$> o . 

#2.. m 2 msmftmrn^kxtzx ? 
ifflsaz-t&ztizx*). *fJ^y^y-^^^2»^ 
ftftMWX'ftMZitlZt izx o , $ t> ty sj-am 

ft$mx'<7)wmmtf±.%t i . 

[ O O 2 2 ] £ I WfiSitS 5 1 J $ffi#Ktf»!te*fr 
t IX. F3ft*K*2 5O~7 0O 1/m* ■ dayt 
U »fKRMR^)iRgi*aL«Wfc:lTa*». 
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MzmmiXi>£<, Zixe>l,zm%.i-&i><r>X'te%:\\ 

iaj:<oigcj:9. imcoms&skiz^ttmm** 

*ftS*4itf>C0DXtf£a* (T-N) « 

10 ^k, W*fcnj^£*<Offlg#0. lmg/lgK 
b%h i a tcsaniU *K-ft:^ b u ^a^wj+WWcJ: 
p H 8-9 ictfflg LfcgL $ fcCKftSL WliJM 
JHWt**/tH5^> (t;Ht) = 2. 

n 3 c7)tf ftffl i i x-nwmizm t ) . 

[0023] (MWI) PWRK^||1D»^Z»:«3&» 

»lflBRtt#»ffll . aSlffSltt4MB»2. S2$^tt 
20 ^Dni3A^]|l2tMRtt^im4(cU. i£«M£&A 
U:. «r4S, »2jff»ttiMSHf4-CJiH«»«ffl<Oi«l 

r s 5 £ag*s l . %&mm<s& ummmmtttm 
mtzxoizuz. ttmms5t lxwrmo. 4m. 
r®mm4 m*<Dmwmmttmm ( ? x?i±m) mm 

L. raaS5 0 0 1/m* • dayT-jSMg£ffo 

m&t&ZbtfX'%, ^y-)l7S.yRVt.Yy'Jy 
ifiirt: 9 ftilKtc^S HX \ ISIH=3r < «H5 

*iTUft£ kaWflUfc. 4fc5.*»Jt±^»att»flW) 
30 SHt'ftftT-N. TOC, CODMn^MM 

3fcffiote« t mvxrn 2 izTfi?. 

[0024 ] 
[^2J 
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[0025] w±<vzt < . *im<7)»ni-ett^sftjR 

( 1 ) m*wz<k£ti&3:?s-)U7$yz. mm. 

r&fcftTfflss*****^. 30 

( 2 ) 2 tz . * y -;ur S y 04M» fe: J: -o 

OS* (N) ffllflfc£tf>fctt£»£§-£4;fcj&fe^ 
'*<tCJ:->TjeMJ'»|JHI* j fiJSi:L*^. 40 

( 3 ) SMc^BlfcAilirStStTjc+KSSR^lf** 

r±««4M!WHWr £ i i: & < . Dm 
*4>0 COD ffl»f fcfc £ htbXimX'b h . 

(4 ) t K7^>Wttc7)x^y-;i/r $ y#ft?$&£ 

izwm Zti&zt%< m*tz%ffl?& x * y-/i/r 5 y 

J: < 4HMfe*-f * <I i: A*T£ I) . 1$idBlttStt*50 



. y* 5 ##tl>C:i:t±, *+fc*&**K*ar*oT«* 

( 5 ) M&o^mttMa^i # ^# , m.mmxk 
g-ex? y-^rs yesmrtWklMi-i z t izx 

0, BOpi«t«tC«f«ft«f*(l9WI:S-fr, bods? 

mm£$mz*.mzm>z-t$>zttfx'zz>. *a 
^m^^TX'^mm-t^izitKxm^Kmii 

1ISM * y &W3SSM y £x * y -;P7 $ y OJt&tt 

iz&mtiimzmisthmzK mmmzmtti z 
t* ? T'#. ttzm^mizh^xcommn^AiiSM 
itth<ox'tsiA^.commm\izhMmi-izbtfiX't 
1, 

(7) jgiM^jSSrSS 1 »^14^»fflh^ 2 ji^tt^M 
»fc 2fifcittt6 i i: «t 0 , ^jimtt^WfflT'^ffl 

&9 . x^ 5 yfi*&W&lZ£itlhi§i£X'h® 

(8) ^^^(cfc^T^^riMffl^^Bg-ri,,: 



1 3 

( 9 ) Z<T)£ o *»W<ort < ««tt«BIi: *F» 

[0026] m&<m%2 

iti. *r*i, *HSfic7)Wi, PWRfflffl[^Jfe«Bif 
tf>T*9. (l)»l«KMt4M)flSaV(2)Sl» 

mtt^sigji. %wmm. 1 1 h— c*s . 

(3) »2«»tt4M»Ig 

* 1 ff sw«MBa 2 ograEageaK* , m 2 tmmftM 
tt 3 tcatjNu . i £ r*UMW" h y i^+*3>Jb 

3T'pH£8. 0-9. 5*F2L<«i8. 5-9. 2lC 
IBSLTffiftLoo. ^Brft»Jfl«>x*/WMHi: L 
Ta^J;<fflv^ft|>y?y-;W;:#;i-CPlL x?y 

r<-IS5^S-ri.x^y-;PTS^c7)W«^i^Jp-f 
l. m 2 M&&tt%ffiX'<7)Rfc\i**frt>gmmi;t 

4a**is-c* ££T-?)iiBMTO5fc,<ii:*i o 
o%zm$iwHxii%t>z\\ mwrnrnx- 
y^y-^f"jfflffiesffl^fflv^c*\ *n*<ojBJire 

«, y^y-;Wc#tT. *M$^ffiv^rtift£IB2if 
«tt4MB«3fc:aaDU-CV^..^Wfti: ixMtmizit 
IWL ILK. BR. rnt°* yR&fcV^RgL x? 

(4) m2&%mmxm 

m2M%mffl§3commMtt. m2m%^mm3iz 
miptii. zzx-Msiiti-h y^A^<o4«wpjb4-cp 

H£6. 5-8. 0.#i*L<te7. 0-7. 5£HB 

ti&ftTx-BODmimmmizi'yxmwziirttiz 
m 2 M^fefttiffi 3 xmu uzmumwtRtsmwzz' 

'jywm&xb. »2»«ttiMWi4rt<oa^«[4'(c 

^SIMS5f=5r^*>?g+a«M^ISiFa^a* { ?f 
»S*vO*. RiBRTft. ^Mi#l«S 5T 
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®B»*«-KL«*j8aLfca«ia*h t Lxt&mtn. 
t lt® i mummm 1 Lflftafl&ftatK* 
xm^mm-tz. #f£SM&T-ii, y?y- 

^JSOJBffi 1 1 tiH* 0 . fll 2 fiSSvtt^-^f 3 (cffiiBfc 
«IS*a:<rfcJ:v^ ££fc#«RS5(cJ:4||*4MI 
OjHsfctttLT. rffi&gSr 2 5 0-7 0 0 1 /m* 

JtttJSE • f*it?«£. 54Ma/5*H5rV^L2 5ft 

mmxnm 2 # mtft&m4 mzm^mmmmpm 

■&&HT1f MclftE IT i <fc < . £*i6teRjeT6t>*> 

xtfttmmzzii. mm^.^coDRtz-kmrn (t- 

N) #ftS&S*ffiHTfc$r*. SttftO^lT* 

*muz£ ~~>x p h 8-9 mm itzm. § ^icskc 

;Hk) = 2. 4t^rl.J;p^JnL-CRJC$-&, #f*+c7) 

30 [0027] (mm ) pwRw>?j}%mcD-d;m* 

mi«mtt^i»«K miffmtt^^tt2. %2mm 
ftmm 3 si/^ 2 n&mmA t« . jstt^sftx 

L/c. S52ff»tt4MBll4-Cttffla4Mtffl^)4Mt 

k s 5 t , vse^A^ zmmm 
mtzxoizit:. ft$&ms5b txmnmo. 4m. 

l. iF)SjiS5 0 0 1 /m2 • ,d &yX'&&M&&'fTi 

mficomLm&BL&gfefr-onm&iz 

40 ffifit&ZttfX'Z. x^y-;U75yat/t K7i^> 
0 KiMEC* £ *IT i ^6 t law* < «H 8 

JmX'$ihT-N. TOC, CODMn^tK^*Wi 

*ffi<oiSS k flfii:T« 3 tc^-T . 
[0028] 
[IS3] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the art of wastewater containing the ethanolamine 
discharged from a heat exchanger etc. in a nuclear power plant or a thermal power station. 
[0002] 

[Description of the Prior Art] Conventionally, into the cooling agent for heat exchangers used by an 
atomic power plant etc., concomitant use addition of a hydrazine (N2H4) and the ammonium ion 
(NH4+) was carried out as a rusr-proofer. However, it is also expected that ethanolamine with the more 
large rust-proofing effectiveness begins to attract attention from this application, will replace with this 
from now on, and concomitant use of a hydrazine and ethanolamine becomes in use. When the rusr- 
proofer which contains ethanolamine in the cooling agent which passes through the inside of a heat 
exchanger is added, naturally ethanolamine is contained in the blow water discharged regularly or in 
unsteady from a heat exchanger. However, ethanolamine must be processed by a certain approach before 
discharge in order to raise the COD (chemical oxygen demand) concentration which is the regulation 
matter on an environment. 

[0003] As an art of ethanolamine, although the wet catalyst oxidation style, the submerged combustion 
method, etc. are already proposed, in the present condition, it has not yet arrived at the region of 
utilization. Moreover, there is no example of a success and the approach by the microorganism is not 
reported, either. Then, in order to conquer these unsolved problems, these people (Mitsubishi Heavy 
Industries, Ltd.) proposed the approach which carries out decomposition removal of the ethanolamine by 
making a header and Pseudomonas sp. having the capacity act on Pseudomonas sp. aerobically as a 
microorganism' which decomposes the ethanolamine under wastewater previously (refer to drawing 3 of 
Japanese Patent Application No. No. 214445 [ eight to ]). Moreover, when a hydrazine lives together 
during ethanolamine content wastewater, and a hydrazine is a reducing agent, and the concentration 
becomes high, there is a possibility o f checking the activity of a m icroorganism, especially aerobic ^^Cx' 
bacteria greatly. Therefore, when decomposition processing of the ethanolamine under wastewater was ^ m 
carried out by the microorganism, hydrazine concentration needed to be beforehand made below into the 
predetermined value, and the approach which carries out decomposition removal by pretreatment also 
proposed the hydrazine from the reason (it Writes together to said application). 

[0004] Hereafter, these this application people explain the already proposed approach based on drawing 
3 . In addition, drawing 3 is what showed typically what was indicated by said application specification, 
and each sign and name are indicated there and are not the same as that of a thing. Namely, the 
ethanolamine content wastewater a with which a hydrazine lives together is introduced into a 
neutralization tank 1 1 . A copper compound k, for example, a copper sulfate, is added so that the 
concentration may turn into 0.1 mg/1 extent. After the neutralizers b, such as a sodium hydroxide , adjust 
to pH 8-9, the hydrazine under wastewater is decomposed into nitrogen gas (N2) and water (H20) by 
adding and making an oxidizing agent j, for example, a hydrogen peroxide, react further, so that it may 
be set to a hydrogen peroxide / hydrazine (mole ratio) =2.4. Processing liquid after carrying out 
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decomposition removal of the hydrazine is led to a mixing chamber 12, and after it adds so that it may 
be set to BOD:phosphoric~acid (weight ratio) =100:2 while draining Nutrient c, for example, a 
phosphoric acid, and neutralizer b', such as a sodium hydroxide, adjusts before and after pH7, it is led to 
the aeration tank 13 with which Pseudomonas sp. which is a microorganism lives. In addition, it may 
add neutralizer b' and during the wastewater in piping in the middle of Nutrient c resulting in the 
following aeration tank 13 from a mixing chamber 12. By diluting suitably with water the mixed liquor 1 
which flowed into the aeration tank 13, and carrying out aeration with Air f, the ethanolamine in this 
mixed liquor 1 is decomposed into carbon dioxide gas (C02), water (H20), and ammonia (NH3), and, 
finally this ammonia serves as nitrate ion (N03-) with nitrification bacteria further. Thus, while 
biological treatment water after carrying out aeration processing is led to a settling tank 14, sedimenting 
and draining treated water m, the generated sludge makes the part returned sludge n', and returns it to an 
aeration tank 13, and the remainder is discharged out of a system as excess sludge n. 
[0005] Table 1 is an experimental result at the time of carrying out decomposition processing of the 
ethanolamine by this art, using Pseudomonas sp. as a microorganism, and when, as for experiment No.l, 
a hydrazine exists during wastewater, experiment No.2 show the case where a hydrazine does not exist 
during wastewater. 
[0006] 
[Table 1] 
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[0007] However, according to this art, most hydrazines are removable at the process of pretreatment, but 
A part of ethanolamine and hydrazine react to the basis of aerobic conditions here. The living thing 
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refractory organic substances including a lH-imidazole, a piperazine, a dimethyl piperazine, nitro-lH 
pyrazole, and the thing that is not yet checked in addition to this which cannot carry out biodegradation 
subgenerate, and each of these matter appears as a COD. Although most ethanolamines decomposed at 
the latter biological treatment process as shown in the result table 1, it became clear that it remained as a 
COD in biological treatment underwater as if it was not processed seemingly. Moreover, although the 
ammonium ion produced by decomposition of ethanolamine oxidized and turned into nitrate ion, it 
became clear that total nitrogen (T-N) hardly decreased in number. Here, total nitrogen is the total 
amount of ammonium nature nitrogen (NH4-N), a nitrite nitrogen (N02-N), and a nitrate nitrogen 
(N03-N). That is, by decomposition of the ethanolamine under wastewater, it only changes into nitrate 
ion and does not decrease as total nitrogen. And since this nitrate ion will also remain mostly as total 
nitrogen so that the ethanolamine under wastewater becomes high concentration, it is difficult to make 
the value set to nitrogen (N) regulation of a final effluent suit, and it needs to remove total nitrogen 
separately further in this case. 
[0008] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in offer of the art of 
wastewater which can process ethanolamine efficiently, without generating living thing refractory 
organic substances, and can reduce the amount of total nitrogen of wastewater in the art of wastewater 
containing ethanolamine and a hydrazine. 
[0009] 

[Means for Solving the Problem] As mentioned above, if the wastewater with which ethanolamine and a 
hydrazine live together is processed under aerobic conditions, in order that the living thing refractory 
organic substances used as the source of COD may generate, while mixing a chemical, without making 
the gas which contains oxygen in the wastewater before processing contact Living thing refractory 
organic substances before processing this mixed liquor under aerobic conditions do not yet generate, but 
when it is in the condition of being easy to carry out biodegradation After the microorganism 
decomposed ethanolamine beforehand under anaerobic conditions, by decomposing a hydrazine, the 
above conventional technical problems were solvable. 

[0010] Namely, this invention is set to the art of wastewater containing ethanolamine and a hydrazine. 
The 1st anaerobic-resolution process which said wastewater is contacted with ao^ngerobic^ 
micr oorganism and understands ethanolamine by the anaerobiosis, The 1st aerobic-resolution process 
which understands the ethanolamine which the processing liquid produced at said 1st anaerobic- 
resolution process is contacted with aerobic bacteria, and remains, and a hydrazine by aerotropism, The 
art of wastewater which has the 2nd anaerobic-resolution process at which the processing liquid 
produced at said 1st aerobic-resolution process is again contacted with an anaerobic microorganism, and 
the 2nd aerobic-resolution process at which the processing liquid which arose at said 2nd anaerobic- 
resolution process is again contacted with aerobic bacteria is offered. Moreover, this invention offers the 
art of the aforementioned wastewater which adds a methanol as an energy source for anaerobic 
microbial metabolism used in the 2nd anaerobic-resolution process. Furthermore, this invention offers 
the art of the aforementioned wastewater which adds the with a carbon numbers of two or more organic 
substance as an energy source for anaerobic microbial metabolism used in the 2nd anaerobic-resolution 
process. As for this invention, each microorganism of the 1st anaerobic-resolution process, the 1st 
aerobic-resolution process, the 2nd anaerobic-resolution process, and the 2nd aerobic-resolution process 
offers the art of the aforementioned wastewater with which it is supplied with active sludge and some 
sludge after the 2nd aerobic-resolution process is returned to the 1st anaerobic-resolution process and/or 
the 2nd anaerobic-resolution process further again. 
[0011] 

[Embodiment of the Invention] In this invention, the great portion of ethanolamine is first decomposed 
by the anaerobic treatment of the preceding paragraph using a microorganism. It is most effective in the 
formation of COD reduction in treated water to decompose most hydrazines by latter aerobic treatment, 
and to process these residual components at subsequent processes. And since it can supply by returning 
the processing liquid which generates required nitrite ion and nitrate ion in latter aerobic treatment on 
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the occasion of the anaerobic treatment of the preceding paragraph in this case, it is not necessary to add 
a new chemical and, as a result, the nitrogen load of wastewater can be reduced. 

[0012] as the microorganism used in case nitrification denitrification processing of the organic substance 
which combines and contains nitrogen is carried out - a denominator — there are denitrifying bacteria 
(denitrification bacillus) belonging t o an anaerobic microbial proua and the nitrite bacterium and nitrate 
bacterium belonging to an aer obe group. T olhe matter which checks the activity, generally, these 
microorganisms acquire resistance with the means of acclimatization, and tend to raise resistance 
concentration. Although the direction of aerobic bacteria is considered that resistance is low from a 
habitation environment from the first compared with an anaerobic microorganism to a hydrazine with 
the operation which takes oxygen as a reducing agent among these microorganisms While processing for 
a long period of time with the wastewater with which these aerobic bacteria as well as an anaerobic 
microorganism are ****(ed) as a result of an experiment, or these hydrazines live together, resistance 
was acquired gradually, resistance concentration was raised and it became clear that ethanolamine was 
decomposed practically satisfactory. 

[0013] This invention is explained still more concretely, referring to drawing 1 in the primary gestalt of 
operation. Drawing 1 shows an example of down stream processing for the secondary system blow 
water of a PWR mold nuclear power plant. While carrying out the cyclic use of waste water of the 
secondary system cooling water of a heat exchanger, an impurity flows and accumulates it, and it 
purifies cooling water with ion exchange resin periodically in order to prevent that the heat exchange 
engine performance falls. And as playback waste fluid at the time of reproducing the ion-exchange resin 
with which the engine performance fell, wastewater containing the hydrazine and ethanolamine of the 
NaOH base and the HC1 base is discharged. 

[0014] (1) the 1st ************ contacts air as much as possible in this ethanolamine content 
wastewater a -- not making making -- a denominator - introduce an anaerobic microorganism into the 
1st anaerobic-resolution tub 1 which lives as dominant, while adding the nutrients c, such as a 
phosphoric acid or phosphate, here and mixing - the bottom of sulfite ion and nitrate ion existence - the 
neutralizers bl, such as a sodium hydroxide, - pH - 8.0-9.5 - it adjusts to 8.5-9.0 preferably, and 
holds. Two weight sections extent is suitable for the addition of Nutrient c to the BOD 100 weight 
section under wastewater as Lynn. Nitrite ion and nitrate ion required for this process can use what is 
contained in the circulation liquid d returned from the below-mentioned 1st aerobic-resolution process 2, 
do not need to add a chemical anew in that case, and are very economical. In addition, circulation liquid 
d is some processing liquid of the 1st aerobic-resolution tub 2, in addition some non-decomposed 
organic substance, such as ethanolamine, is also contained, in this way - the 1st anaerobic-resolution 
tub 1 - the bottom of anaerobic conditions - a denominator - while disassembling in biochemistry a 
great portion of organic substance, such as ethanolamine contained by operation of the denitrification 
bacillus which is an anaerobic microorganism during Wastewater a, nitrite ion and nitrate ion are 
returned in biochemistry, and it decomposes into nitrogen gas, carbon dioxide gas, etc., and emits as 
cracked gas g. It is shown below, using the reaction as a reaction formula (1) and (2). 
[0015] 
[Formula 1] 

NH,CH»CH,OH + 2NOr 

— ► Nt + 20H" +, HiO + 2COi + NH, (» 

3NH,CH,CH,OH + 10NO," 

— - 5N, + 10OH- + H,0 + SCO, + 2NH, (2) 



[0016] In addition, when a hydrazine recognized 80 mg/1 extent existence on the occasion of this 
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reaction at the beginning, the activity of a microorganism was checked, decomposition of ethanolamine 
was not enough, and it did not result in practical use, but as a result of ****(ing) this microorganism for 
about one month under an equivalent environment, even when a microorganism improved and acquired 
the resistance over a hydrazine and 200 mg/1 extent existence was recognized by the hydrazine, 
promoting decomposition of ethanolamine was checked. 

[0017] (2) Subsequently [************/lst]the processing liquid from the 1st anaerobic-resolution 
tub 1 is led to the 1st aerobic-resolution tub 2 which lives as dominant in aerobic-bacteria groups, such 
as a nitrite bacterium, a nitrate bacterium, and a BOD oxidation bacillus. 7.0-8.5, and by carrying out 
aeration with Air f, adjusting to 7.5-8.0 preferably and holding, while, as for the ammonium ion which 
disassembled the organic substance, such as ethanolamine which remains pH in part in liquid, and was. 
further generated according to an operation of a sulfurous-acid bacillus and a nitrate bacterium under 
aerobic conditions with the neutralizers b2, such as a sodium hydroxide, here, utilization of the part is 
carried out, most oxidizes to nitrite ion and nitrate ion. Moreover, biodegradation of most hydrazines 
contained in liquid is carried out by the microorganism, and it serves as nitrogen gas etc. It is shown 
below, using the reaction as reaction formula (3) - (7). 
[0018] 



[Formula 2] 
NHiC 



H»CH,OH + 5/20, 







— ► 2C0,+ 2H,0 + NH, 


(3) 


(NHj + 


H,0 


— » NH<* + OH") 


UJ 


NH«* + 


3/20, 


— » NO," + 2H* + H,0 


(5) 


NO," + 


1/20, 


— » NO," 


(6) 


N,H< + 


O, 


— ♦ N, + 2H,0 


-ffl 



[0019] In addition, on the occasion of this reaction, what ****(ed) the aerobic bacteria which consist of 
a nitrite bacterium and a nitrate bacterium for about one month was used. It was processed satisfactory, 
without as a result these microorganisms also being checked by the hydrazine, and having acquired 
hydrazine resistance was checked. While returning the part after processing to the above-mentioned 1st 
anaerobic-resolution tub 1, the remainder is supplied to degree process. 

[0020] (3) The remainder of the processing liquid of the 1st aerobic-resolution tub 2 of the 2nd . 
anaerobic-resolution process is led to the 2nd anaerobic-resolution tub 3. pH with the neutralizers b3, 
such as a sodium hydroxide, here 8.0-9.5, and by adding the organic substance, such as Methanol e, as 
an energy source for a microorganism metabolic turnover, and mixing, adjusting to 8.5-9.0 preferably 
and holding While an operation of denitrifying bacteria decomposes into liquid the organic substance, 
such as ethanolamine which remains in part very much, under anaerobic conditions like the case of the 
1st anaerobic-resolution tub 1, nitrite ion and nitrate ion are returned, and it decomposes into nitrogen 
gas, carbon dioxide gas, etc., and emits as cracked gas g\ 

[0021] (4) The processing liquid of the 2nd anaerobic-resolution tub 3 of the 2nd aerobic-resolution 

process is led to the 2nd anaerobic-resolution tub 3. The organic substance and the hydrazines which 

remain in part very much, such as ethanolamine, are decomposed by the neutralizers b4, such as a 

sodium hydroxide, here into the methanol which added pH by the 2nd anaerobic-resolution tub 3 

contained by operation of a BOD oxidation bacillus in liquid under aerobic conditions 6.5-8.0, and by 

carrying out aeration with Air f, having adjusted to 7.0-7.5 preferably and holding, and liquid. Into the 

mixed liquor in the 2nd aerobic-resolution tub 4, it is immersed in the demarcation membrane S5 , i.e., V)&wW*0 

the dipping former precision membrane filtration equipment in liquid. Processing liquid is discharged or 
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reused after reaction termination as after-treatment water h which separated the solid and penetrated the 
film by drawing in or decompressing through a demarcation membrane S5, i.e., a micro filter. Moreover, 
while returning the 1st anaerobic-resolution tub 1 and the 2nd anaerobic-resolution tub 3, respectively, 
using some separated sludge as returned sludge n' and n" and maintaining the microorganism 
concentration in a tub almost uniformly, it discharges out of a system by using the remainder as excess 
sludge n. Here, by supplying returned sludge not only to the 1st anaerobic-resolution tub but to the 2nd 
anaerobic-resolution tub, the concentration of the denitrifying bacteria in the 2nd anaerobic-resolution 
tub can be raised, and the processing engine performance of the 2nd anaerobic-resolution tub improves. 
Since the reaction in the 2nd anaerobic-resolution tub is a final process which removes nitrogen from the 
water, most rates of denitrification here must maintain 100%. However, when a methanol is added, it is 
in the inclination whose growth of methanol use denitrifying bacteria decreases that it is hard to be 
decomposed compared with ethanolamine. Therefore, when sludge is returned only to the 1st anaerobic- 
resolution tub, the denitrifying bacteria using the ethanolamine increased by the 1st anaerobic-resolution 
tub serve as a dominant, and there is a possibility that the degradation of the 2nd anaerobic-resolution 
tub by as a result the ratio of methanol use denitrifying bacteria falling may arise. It is anaerobic- 
resolution tub load 0.8kg/especially. The inclination appears notably at the time of the heavy load more 
than -d. by performing sludge return to the 2nd anaerobic-resolution tub, the methanol use denitrifying 
bacteria which came out of the 2nd anaerobic-resolution tub should pass the 2nd aerobic-resolution tub 
(the bacillus which disassembles a methanol aerobically here increases) - sludge concentration can be 
maintained, without returning to the 2nd. anaerobic-resolution tub again, and lowering the ratio of 
methanol use denitrifying bacteria. The methanolysis bacillus increased by the 2nd aerobic-resolution 
tub is fundamentally as of the same kind as the methanol use denitrifying bacteria (being facultatively 
anaerobic bacteria bacillus with which an aerobic environment and aversion-environment can live) 
which act by the 2nd anaerobic-resolution tub, and it can be expected that methanol use denitrifying 
bacteria will increase also here. Moreover, by making the amount of methanols supplied to the 2nd 
anaerobic-resolution tub increase, by making an excessive methanol disassemble by the 2nd aerobic- 
resolution tub, it becomes possible to raise the ratio of methanol use denitrifying bacteria further, and the 
processing effectiveness in the 2nd anaerobic-resolution tub rises. 

[0022] Filtration velocity is set to 250 - 700 l/m2 and day as a service condition of membrane separation 
by the demarcation membrane S5 here, and on-off operation which attracts a micro filter continuously or 
sets spacing of reduced pressure/pause for 5 minutes / in 5 minutes thru/or as between [ 5 minute ] for 
25 minutes / in between is performed. In addition, although what installed the dipping former precision 
membrane filtration equipment in liquid in the 2nd aerobic-resolution tub 4 was illustrated with the 
gestalt of this operation, you may install out of a tub in the range which may fulfill filtration conditions, 
and it does not limit to these, as the above process showing to the below-mentioned experimental result - 
- the ethanolamine under wastewater, and a hydrazine — decomposition removal of all is carried out 
mostly, and COD and total nitrogen (T-N) in treated water become below an effluent standard value. 
However, when adjustment of the condition for growth of a microorganism is not enough, a hydrazine 
may carry out a small residual into treated water rarely, usually, although it does not need to be 
processed for it, in order to take all possible measures in addition It adds so that the concentration may 
become treated water h with 0.1 mg/1 extent in a copper compound k, for example, a copper sulfate. 
After neutralizers, such as a sodium hydroxide, adjust to pH 8-9, add, an oxidizing agent, for example, a 
hydrogen peroxide, is made to react fiirther, so that it may be set to a hydrogen peroxide / hydrazine 
(mole ratio) =2.4, and you may make it decompose the hydrazine under wastewater into nitrogen gas 
and water (illustration abbreviation.). It is the same as processing with the neutralization tank 1 1 of 
drawing 3 . 

[0023] (Example) The wastewater discharged from the secondary system of a PWR nuclear power plant 
was processed at the process shown in drawing 1 . Active sludge was thrown into the 1st anaerobic- 
resolution tub 1, the 1st aerobic-resolution tub 2, the 2nd anaerobic-resolution tub 3, and the 2nd 
aerobic-resolution tub 4 among drawing. In addition, in the 2nd aerobic-resolution tub 4, the 
demarcation membrane S5 for solid liquid separation is connected, and it was made to carry out 
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membrane-separation processing of the processing liquid which active sludge mixed. 2 carried out 
dipping former membrane separation device (KUBOTA CORP. make) use the microporous barrier of 
0.4micro, and the filtration area of 4m as a demarcation membrane S5, and continuous running was 
performed by filtration velocity 500 l/m2 and day. Consequently, even when the microorganism 
concentration in each tub was able to be maintained to stability and high concentration and ethanolamine 
and a hydrazine were considerably contained in high concentration, it became clear that it was processed 
satisfactory. Moreover, it was checked that components which caused the processability aggravation on 
appearance, such as T-N, TOC, and CODMn, have become below the final effluent reference value. A 
result is combined with the result of a conventional method and shown in Table 2. 
[0024] 
[Table 2] 
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[0025] Like the above, bringing about the following effectiveness was found out with the gestalt of this 
operation. 

(1) Compared with the case where denitrifying bacteria can decompose most under anaerobic 
conditions, and the ethanolamine contained during wastewater is processed only under aerobic 
conditions like a conventional method, processing effectiveness is very high. 

(2) moreover, the thing for which the processing liquid which the ammonium ion produced by 
decomposition of the ethanolamine under wastewater turns into nitrate ion in an operation of a nitrite 
bacterium or a nitrate bacterium under an aerobic condition, and contains these ion further is processed 
with denitrifying bacteria under an anaerobic condition - a nitrous acid and nitrate ion - all can be 
mostly decomposed even into nitrogen gas. Therefore, without remaining as total nitrogen in treated 
water, even when ethanolamine is contained during wastewater at high concentration, the value set to 
nitrogen (N) regulation of a final effluent can be satisfied, and an excessive facility is not needed by it. 
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(3) It is very effective in the formation of COD reduction in treated water, without [ without it makes the 
liquid which contains oxygen, such as air, during wastewater in the preceding paragraph included in 
waste water treatment intervene, and ] living thing refractory organic substances generating, although 
ethanolamine and a hydrazine live together in order to decompose the great portion of ethanolamine 
under an anaerobiosis first in processing. 

(4) By processing using the microorganism which has the ethanolamine disassembler of hydrazine 
resistance, decomposition removal of the ethanolamine which remains in liquid can be carried out 
efficiently, without being prevented by the hydrazine. Especially the thing that the hydrazine which acts 
as a reducing agent exists during wastewater in the case of the 1st anaerobic-resolution processing 
results in taking the oxygen dissolved in liquid and strengthening anaerobic conditions, and has the 
desirable advantage which activates an anaerobic microorganism rather and raises processing 
effectiveness. 

(5) By continuing at the anaerobic treatment of the preceding paragraph and decomposing a remained 
part of ethanolamine by latter aerobic treatment, the load to a BOD oxidation bacillus can be made to be 
able to reduction-ize, and the supply air volume for BOD oxidation can be decreased sharply. Moreover, 
compared with the case where it processes only under aerobic conditions, a nitrification reaction 
becomes easy to advance far. For this reason, while miniaturizing peripheral devices, such as a blower, 
there is little power expense which they take, it ends, and becomes very economical. 

(6) Since the nitrogen burden which can use for anaerobic-resolution processing of ethanolamine the 
nitrite ion and nitrate ion which return some processing liquid generated in aerobic treatment to the 
process of the above-mentioned anaerobic treatment, and are contained in that processing liquid, does 
not newly need to add a nitride from the outside for this reason, and can reduce chemical costs, and is in 
charge of waste water treatment is reduction-ized, it can respond also to nitrogen regulation of a final 
effluent. 

(7) By preparing returned sludge in the 1st anaerobic-resolution tub and the 2nd anaerobic-resolution tub 
at a duplex, the microorganism suitable for the operation by each anaerobic-resolution tub can be held 
now to high concentration, even when ethanolamine is contained in high concentration, it is stabilized 
extremely and decomposition processing can be carried out. 

(8) Since a required settling tank is omissible in the conventional processing, a miniaturization and large 
curtailment of installation area are possible through the whole waste-water-treatment facility. 

(9) In this way, the habitation environment of a microorganism is maintained the optimal, it is activated 
by multistage processing which combined anaerobic treatment and aerobic treatment like this invention, 
and ethanolamine, a hydrazine, etc. can establish the certain and economical treatment process according 
to the component of wastewater. 

[0026] The gestalt of another operation of this invention is explained with reference to drawing 2 the 
secondary gestalt of operation. In addition, the gestalt of this operation shows an example of down 
stream processing for the secondary system blow water of a PWR mold nuclear power plant, and the (1) 
1st anaerobic-resolution process and the (2) 1st aerobic-resolution processes are the same as the gestalt 1 
of operation. 

(3) The remainder of the processing liquid of the 1st aerobic-resolution tub 2 of the 2nd anaerobic- 
resolution process is led to the 2nd anaerobic-resolution tub 3. here - the neutralizers b3, such as a 
sodium hydroxide, - pH - 8.0-9.5, adjusting to 8.5-9.2 preferably and holding By changing to the 
methanol used usually well, and an acetic acid, ethanol, a lactic acid, ethyl butylate, etc. adding the with 
a carbon numbers of two or more organic substance p, and mixing as an energy source for a 
microorganism metabolic turnover While an operation of denitrifying bacteria decomposes into liquid 
the organic substance, such as ethanolamine which remains in part very much, under anaerobic 
conditions like the case of the 1st anaerobic-resolution tub, nitrite ion and nitrate ion are returned, and it 
decomposes into nitrogen gas, carbon dioxide gas, etc., and emits as cracked gas g\ Since the reaction in 
the 2nd anaerobic-resolution tub is a final process which removes nitrogen from the water, most rates of 
denitrification here must maintain 100%. In addition, with the gestalt 1 of operation, although methanol 
use denitrifying bacteria were used, in the gestalt of this operation, it changed to the methanol and the 
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organic substance with a high reproductive rate is added to the 2nd anaerobic-resolution tub 3. By 
specifically adding alcohols, such as organic acids, such as an acetic acid, a lactic acid, butanoic acid, 
and a propionic acid, ethanol, and propanol, as the organic substance, the reproductive rate of 
denitrifying bacteria increases, the ratio of the organic-acid use denitrifying bacteria in the whole system 
is raised, and the throughput in the 2nd anaerobic-resolution tub 3 is stabilized. 
(4) The processing liquid of the 2nd anaerobic-resolution tub 3 of the 2nd aerobic-resolution process is 
led to the 2nd anaerobic-resolution tub 3. The organic substance, such as ethanolamine which was added 
here by the 2nd anaerobic-resolution tub 3 included by operation of a BOD oxidation bacillus in liquid 
under aerobic conditions in pH with the neutralizers b4, such as a sodium hydroxide, 6.5-8.0, and by 
carrying out aeration with Air f, adjusting to 7.0-7.5 preferably and holding and which remains in part 
very much, for example in an acetic acid and liquid, and a hydrazine are decomposed. Into the mixed 
liquor in the 2nd aerobic-resolution tub 4, it is immersed in the demarcation membrane S5, i.e., the 
dipping former precision membrane filtration equipment in liquid. Processing liquid is discharged or 
reused after reaction termination as after-treatment water h which separated the solid and penetrated the 
film by drawing in or decompressing through a demarcation membrane S5, i.e., a micro filter. Moreover, 
while returning the 1st anaerobic-resolution tub 1, using some separated sludge as returned sludge n' and 
maintaining the microorganism concentration in a tub almost uniformly, it discharges out of a system by 
using the remainder as excess sludge n. In addition, since it changed to the methanol and the organic 
substance with a high reproductive rate is used, it is not necessary to differ in the gestalt 1 of operation 
and to make the 2nd anaerobic-resolution tub 3 circulate through sludge with the gestalt of this 
operation. Filtration velocity is set to 250 - 700 l/m2 and day as a service condition of membrane 
separation by the demarcation membrane S5 here, and on-off operation which attracts a micro filter 
continuously or sets spacing of reduced pressure and a pause for 5 minutes / in 5 minutes thru/or as 
between [ 5 minute ] for 25 minutes / in between is performed. In addition, although what installed the 
dipping former precision membrane filtration equipment in liquid in the 2nd aerobic-resolution tub 4 
was illustrated with the gestalt of this operation, you may install out of a tub in the range which may 
fulfill filtration conditions, and it does not limit to these, as the above process showing to the below- 
mentioned experimental result - the ethanolamine under wastewater, and a hydrazine - decomposition 
removal of all is carried out mostly, and COD and total nitrogen (T-N) in treated water become below an 
effluent standard value. However, when adjustment of the condition for growth of a microorganism is 
not enough, a hydrazine may carry out a small residual into treated water rarely, usually, although it 
does not need to be processed for it, in order to take all possible measures in addition It adds so that the 
concentration may become treated water h with 0.1 mg/1 extent in a copper compound k, for example, a 
copper sulfate. After neutralizers, such as a sodium hydroxide, adjust to pH 8-9, add, an oxidizing agent, 
for example, a hydrogen peroxide, is made to react further, so that it may be set to a hydrogen peroxide / 
hydrazine (mole ratio) =2.4, and you may make it decompose the hydrazine under wastewater into 
nitrogen gas and water (illustration abbreviation.). It is the* same as processing with the neutralization 
tank 1 1 of drawing 3 . 

[0027] (Example) The wastewater discharged from the secondary system of a PWR nuclear power plant 
was processed at the process shown in drawing 2 . Active sludge was thrown into the 1st anaerobic- 
resolution tub 1, the 1st aerobic-resolution tub 2, the 2nd anaerobic-resolution tub 3, and the 2nd 
aerobic-resolution tub 4 among drawing. In addition, in the 2nd aerobic-resolution tub 4, the 
demarcation membrane S5 for solid liquid separation is connected, and it was made to carry out 
membrane-separation processing of the processing liquid which active sludge mixed. 2 carried out 
dipping former membrane separation device (KUBOTA CORP. make) use the microporous barrier of 
0.4micro, and the filtration area of 4m as a demarcation membrane S5, and continuous running was 
performed by filtration velocity 500 l/m2 and day. Consequently, even when the microorganism 
concentration in each tub was able to be maintained to stability and high concentration and ethanolamine 
and a hydrazine were considerably contained in high concentration, it became clear that it was processed 
satisfactory. Moreover, it was checked that components which caused the processability aggravation on 
appearance, such as T-N, TOC, and CODMn, have become below the final effluent reference value. A 
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result is combined with the result of a conventional method and shown in Table 3. 
[0028] 
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[0029] Like the above, bringing about the following effectiveness was found out with the gestalt of this 
operation. 

(1) Compared with the case where denitrifying bacteria can decompose most under anaerobic 
conditions, and the ethanolamine contained during wastewater is processed only under aerobic 
conditions like a conventional method, processing effectiveness is very high. 

(2) moreover, the thing for which the processing liquid which the ammonium ion produced by 
decomposition of the ethanolamine under wastewater turns into nitrate ion in an operation of a nitrite 
bacterium or a nitrate bacterium under an aerobic condition, and contains these ion further is processed 
with denitrifying bacteria under an anaerobic condition - a nitrous acid and nitrate ion — all can be 
mostly decomposed even into nitrogen gas. Therefore, without remaining as total nitrogen in treated 
water, even when ethanolamine is contained during wastewater at high concentration, the value set to 
nitrogen (N) regulation of a final effluent can be satisfied, and an excessive facility is not needed by it: 

(3) It is very effective in the formation of COD reduction in treated water, without living thing refractory 
organic substances generating without making the liquid which contains oxygen, such as air, during 
wastewater in the preceding paragraph included in waste water treatment intervene, although 
ethanolamine and a hydrazine live together in order to decompose the great portion of ethanolamine 
under an anaerobiosis first in processing. 

(4) By processing using the microorganism which has the ethanolamine disassembler of hydrazine 
resistance, decomposition removal of the ethanolamine which remains in liquid can be carried out 
efficiently, without being prevented by the hydrazine. Especially the thing that the hydrazine which acts 
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as a reducing agent exists during wastewater in the case of the 1st anaerobic-resolution processing 
results in taking the oxygen dissolved in liquid and strengthening anaerobic conditions, and has the 
desirable advantage which activates an anaerobic microorganism rather and raises processing 
effectiveness. 

(5) By continuing at the anaerobic treatment of the preceding paragraph and decomposing a remained 
part of ethanolamine by latter aerobic treatment, the load to a BOD oxidation bacillus can be made to be 
able to reduction-ize, and the supply air volume for BOD oxidation can be decreased sharply. Moreover, 
compared with the case where it processes only under aerobic conditions, a nitrification reaction 
becomes easy to advance far. For this reason, while miniaturizing peripheral devices, such as a blower, 
there is little power expense which they take, it ends, and becomes very economical. 

(6) Since the nitrogen burden which can use for anaerobic-resolution processing of ethanolamine the 
nitrite ion and nitrate ion which return some processing liquid generated in aerobic treatment to the 
process of the above-mentioned anaerobic treatment, and are contained in that processing liquid, does 
not newly need to add a nitride from the outside for this reason, and can reduce chemical costs, and is in 
charge of waste water treatment is reduction-ized, it can respond also to nitrogen regulation of a final 
effluent. 

(7) By replacing with an acetic acid with a high reproductive rate etc. the organic substance added to the 
2nd anaerobic-resolution tub, the ratio of the denitrifying bacteria within the 2nd anaerobic-resolution 
tub can be maintained highly, and the stable processing engine performance and the quality of treated 
water can be obtained. 

(8) Since a required settling tank is omissible in the conventional processing, a miniaturization and large 
curtailment of installation area are possible through the whole waste- water-treatment facility. 

(9) In this way, the habitation environment of a microorganism is maintained the optimal, it is activated 
by multistage processing which combined anaerobic treatment and aerobic treatment like this invention, 
and ethanolamine, a hydrazine, etc. can establish the certain and economical treatment process according 
to the component of wastewater. 

[0030] 

[Effect of the Invention] According to this invention, in the art of wastewater containing ethanolamine 
and a hydrazine, the art of wastewater which can process ethanolamine efficiently, without generating 
living thing refractory organic substances, and can reduce the amount of total nitrogen of wastewater is 
offered. 



[Translation done.] 
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SOLUTION: Wastewater discharged from the secondary system of a PWM 
atomic 

power plant is treated by the process shown by. a drawing. In the 
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activated sludge is charged in a first anaerobic decomposition tank 
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aerobic decomposition tank 2, a second anaerobic decomposition tank 3 
and a 

second aerobic decomposition tank 4. A separation membrane S5 for 
solid-liquid 

separation is connected to the second aerobic decomposition tank 4 to 
subject a 

treated liquid mixed with activated sludge to membrane separation. 
As the 

separation membrane S5, an immersion type membrane separator is used 
and 

continuous operation is performed at a filtering speed of 500 1/ 
m2 . day As a 
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Abstract Text - FPAR (1) : 

PROBLEM TO BE SOLVED: To efficiently treat ethanolamine without 
forming a 

hardly biologically decomposable substance and to reduce the total 
nitrogen 

amt. of wastewater by preliminarily decomposing ethanolamine under an 
anaerobic 

condition by microorganisms before decomposing hydrazine. 

Abstract Text - FPAR (2) : 

SOLUTION: Wastewater discharged from the secondary system of a PWM 
atomic 

power plant is treated by the process shown by a drawing. In the 
drawing, 

activated sludge is charged in a first anaerobic decomposition tank 
1, a first 

aerobic decomposition tank 2, a second anaerobic decomposition tank 3 
and a 

second aerobic decomposition tank 4. A separation membrane S5 for 
solid-liquid 

separation is connected to the second aerobic decomposition tank 4 to 
subject a 

treated liquid mixed with activated sludge to membrane separation. 
As the 

separation membrane S5, an immersion type membrane separator is used 
and 

continuous operation is performed at a filtering speed of 500 1/ 
m2 . day . As a 

result, microorganisms in the respective tanks can be stably kept 
high in 

concn. and wastewater can be treated even if ethanolamine and 

hydrazine are 

contained in high concn. 
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